




学校编码：10384                               分类号      密级        
学号：21620141152504                                     UDC        
 
 
 硕  士  学  位  论  文 




Nobiletin and ferulic acid through anti-inflammatory and 
oxidative stress and ghrelin exerts antidepressant and 
prokinetic effects similar to Zhiqiaodanggui 
肖 哲 
指导教师姓名： 黄熙  教授 





答辩委员会主席： 王彦辉    
评    阅    人：           
 























另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的







































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 


















摘要 ............................................................................................................. 1 
Abstract .................................................................................................... 2 
英文缩略词 ................................................................................................ 3 
前言 ............................................................................................................. 4 
第一章文献调研 ........................................................................................ 6 
第一节抑郁症发病机制研究进展 ........................................................................ 6 
1细胞因子假说 ............................................... 6 
2单胺假说 ................................................... 7 
3神经内分泌假说 ............................................. 7 
4菌群异常假说 ............................................... 8 
第二节 抑郁胃肠共病的治疗现状 ...................................................................... 8 
1抑郁胃肠共病病因 ........................................... 8 
2抑郁症治疗现状 ............................................. 9 
3胃肠功能障碍的治疗现状 .................................... 10 
4共病治疗现状 .............................................. 10 
5展望 ...................................................... 11 
第三节疾病动物模型研究进展 .......................................................................... 11 
1抑郁症模型研究状况 ........................................ 11 
2胃肠功能性障碍模型研究状况 ................................ 12 
3展望 ...................................................... 13 
第二章枳壳当归药对的抗抑郁促胃肠动力作用机制研究 .................. 14 
第一节 快速抗抑郁促胃肠动力药效分析 ........................................................ 14 
1 实验材料.................................................. 14 
2 实验方法.................................................. 15 
3实验结果 .................................................. 17 
4讨论 ...................................................... 19 
第二节 CUMS 大鼠的抗抑郁疗效研究............................................................. 20 
1实验材料 .................................................. 20 
2实验方法 .................................................. 21 
3实验结果 .................................................. 23 
4讨论 ...................................................... 27 
第三节通过影响突触可塑性内分泌发挥抗抑郁促胃肠动力的作用 .............. 27 
1实验材料 .................................................. 28 
2实验方法 .................................................. 28 

















4讨论 ...................................................... 36 
第三章枳壳当归及成分川陈皮素和阿魏酸抗抑郁作用比较研究 ...... 37 
第一节急性抗抑郁促动力的疗效对比 .............................................................. 38 
1实验材料 .................................................. 38 
2实验方法 .................................................. 39 
3实验结果 .................................................. 40 
4讨论 ...................................................... 41 
第二节枳壳当归药对及成分川陈皮素和阿魏酸对 CUMS 大鼠的抗抑郁疗效
对比 ...................................................................................................................... 42 
1实验材料 .................................................. 42 
2实验方法 .................................................. 43 
3实验结果 .................................................. 44 
4讨论 ...................................................... 49 
第三节川陈皮素发挥抗抑郁作用机制的研究 .................................................. 49 
1实验材料 .................................................. 49 
2实验方法 .................................................. 50 
3实验结果 .................................................. 51 
4讨论 ...................................................... 56 
第四节阿魏酸发挥抗抑郁作用机制的研究 ...................................................... 57 
1实验材料 .................................................. 57 
2实验方法 .................................................. 57 
3实验结果 .................................................. 57 
4讨论 ...................................................... 62 
第四章川陈皮素及阿魏酸对神经细胞的作用研究 .............................. 63 
第一节川陈皮素对氧化应激 PC12 细胞保护作用 ........................................... 63 
1实验材料 .................................................. 63 
2实验方法 .................................................. 64 
3实验结果 .................................................. 66 
4讨论 ...................................................... 69 
第二节阿魏酸对 LPS 诱导的 BV2 细胞增殖的抑制作用 ............................... 70 
1实验材料 .................................................. 70 
2实验方法 .................................................. 70 
3实验结果 .................................................. 71 
4讨论 ...................................................... 74 
全文总结 .................................................................................................. 75 
参考文献 .................................................................................................. 77 


















Abstract in Chinese ................................................................................... 1 
Abstract in English ................................................................................... 2 
Abbreviations ............................................................................................ 3 
Introduction ............................................................................................... 4 
Chapter I Regular Articles ....................................................................... 6 
Section I Progress of depression research ........................................................... 6 
1 Cytokine hypothesis ...................................................................................... 6 
2 Monoamine hypothesis ................................................................................. 7 
3 Neuroendocrine hypothesis ........................................................................... 7 
4 Flora hypothesis ............................................................................................ 8 
Section II Current status of treatment of depression and gastrointestinal 
disorders................................................................................................................. 8 
1 Co-morbid mechanism depression and gastrointestinal disorders  .............. 8 
2 Current status of treatment of depression ..................................................... 9 
3 Current status of treatment of gastrointestinal disorders ............................ 10 
4 Current status of treatment of co-morbid .................................................... 10 
5 Prospect ....................................................................................................... 11 
Section III Research progress of disease animal model ................................... 11 
1 Depression model........................................................................................ 11 
2 gastrointestinal disorders model ................................................................. 12 
3 Prospect ....................................................................................................... 13 
Chapter II The mechanism of ZG exerts the antidepressant-like 
effect and prokinetic-like effect ............................................................. 14 
Section I Rapid antidepressant-like effect and prokinetic-like effect on FST 
rats ........................................................................................................................ 14 
1 Material ....................................................................................................... 14 
2 Methods....................................................................................................... 15 
3 Result .......................................................................................................... 17 
4 Discuss ........................................................................................................ 19 
Section II Antidepressant-like effect and prokinetic-like effect on CUMS rats
............................................................................................................................... 20 
1 Material ....................................................................................................... 20 
2 Methods....................................................................................................... 21 

















4 Discuss ........................................................................................................ 27 
Section III Effect in CUMS rats through the modulation of synaptic 
plasticity and hormone level .............................................................................. 27 
1. Material ...................................................................................................... 28 
2 Methods....................................................................................................... 28 
3 Result .......................................................................................................... 31 
4 Discuss ........................................................................................................ 36 
Chapter III Comparative study on antidepressant-like effect and 
prokinetic-like effect of ZG and its components nobiletin and ferulic 
acid............................................................................................................ 37 
Section I Comparative study on rapid antidepressant-like effect .................. 38 
1 Material ....................................................................................................... 38 
2 Methods....................................................................................................... 39 
3 Result .......................................................................................................... 40 
4 Discuss ........................................................................................................ 41 
Section II Comparative study on antidepressant-like effect in CUMS rats .. 42 
1 Material ....................................................................................................... 42 
2 Methods....................................................................................................... 43 
3 Result .......................................................................................................... 44 
4 Discuss ........................................................................................................ 49 
Section III The mechanism of nobiletin exerts antidepressant-like effect ..... 49 
1 Material ....................................................................................................... 49 
2 Methods....................................................................................................... 50 
3 Result .......................................................................................................... 51 
4 Discuss ........................................................................................................ 56 
Section IV The mechanism of ferulic acid exerts antidepressant-like effect . 57 
1 Material ....................................................................................................... 57 
2 Methods....................................................................................................... 57 
3 Result .......................................................................................................... 57 
4 Discuss ........................................................................................................ 62 
Chapter IV Effects of nobiletin and ferulic acid on nerve cells .......... 63 
Section I The protective effect of nobiletin on oxidative stress PC12 cell 
induced by H2O2 .................................................................................................. 63 
1 Material ....................................................................................................... 63 
2 Methods....................................................................................................... 64 
3 Result .......................................................................................................... 66 
4 Discuss ........................................................................................................ 69 
Section II Inhibitory effect of ferulic acid on proliferation of BV2 cells 
induced by LPS ................................................................................................... 70 

















2 Methods....................................................................................................... 70 
3 Result .......................................................................................................... 71 
4 Discuss ........................................................................................................ 74 
Conclusion and prospect ........................................................................ 75 
Reference.................................................................................................. 77 

































体内 ROS、COX、MDA 等氧化指标,进而影响海马中 p-mTOR 和 BDNF 的含量。
4.阿魏酸可以降低抑郁大鼠体内炎性因子的含量，从而导致 IDO 变化，影响 5-HT
含量。5.川陈皮素对双氧水诱导的 PC12 细胞氧化损伤有保护作用，阿魏酸对 LPS























Objective: To compare the efficacy of ZG and its absorbed component nobiletin 
and ferulic acid on gastrointestinal motility and depression, study on their 
anti-depressive mechanism, especially nobiletin and ferulic acid. 
Methods: First, we compare the efficacy of ZG and its absorbed component 
nobiletin and ferulic acid on gastrointestinal motility and depression: forced 
swimming rats: FST, in vivo measurements of GI motility; chronic antidepressant, 
weight change, sugar preference, food consumption, open field test and forced 
swimming test; Second, the anti-depressive and prokinetic  mechanism of ZG: 
monoamine neurotransmitter, hormone level testing; Third, the anti-depressive 
mechanism of nobiletin: detection of oxidation index; Fourth, the anti-depressive 
mechanism of ferulic acid: detection of cytokines; Fifth, cell experiments: using 
hydrogen peroxide to establish the model of oxidative damage in PC12 cells, to 
observe the effect of nobiletin. Using LPS to establish BV2 cell inflammation model, 
observe the effect of ferulic acid. 
Results: First, ZG have antidepressant effect which is similar to fluoxetine, but 
contrary to fluoxetine on prokinetic. Nobiletin and ferulic acid are similar to ZG on 
anti-depressive and prokinetic; Second, ZG can improve the content of 5-HT, NE, 
ghrelin and gastrina. Third, nobiletin can reduce ROS, COX, MDA, thereby affecting 
the content of p-mTOR and BDNF in the hippocampus. Fourth, ferulic acid can 
reduce the contents of inflammatory factors, which leads to changes of IDO, 5-HT. 
Fifth, nobiletin has protective effect on PC12 cell injury induced by hydrogen 
peroxide oxidation, ferulic acid has inhibitory effect on BV2 cell proliferation induced 
by LPS. 
Conclusion: Nobiletin and ferulic acid are similar to ZG on the antidepressive 
and prokinetic, the content change of antioxidase and inflammatory factors is the key 
to ferulic acid and nobiletin. 


















中文名 英文名 缩写 
慢性不可预见性应激 Chronic Unpredictable Mild Stress CUMS 
5-羟色胺 5-Hydroxy Tryptamine 5-HT 
去甲肾上腺素 norepinephrine NE 
胃排空 Gastric Emptying GE 
肠推进 Intestinal Transit IT 
枳壳当归药对 Zhiqiaodanggui ZG 
吲哚 2，3-双加氧酶 Indoleamine 2,3-Dioxygenase IDO 
强迫游泳实验 Force Swimming Test FST 
旷场实验 Open Field Test OFT 
突触后密度蛋白 Postsynaptic Density Protein95 PSD-95 
自由活性氧 Reactive Oxygen Species ROS 
环加氧酶 Cyclo-Oxygenase COX 
抗抑郁促胃肠动力 Anti-depressive and Prokinetic A&P 
























































































































相关的是前炎性细胞因子[21]。IL- 1、IFN、IL- 2 等因子可激活 IDO，过多的 IDO
分解 5- HT 的前体色氨酸，使 5- HT 的合成原料减少，导致脑内 5- HT 含量下降
[22]。同时被细胞因子激活的 IDO 还会作用于犬尿氨酸通路，使 3-羟犬尿氨酸及






































还发现体内 DA 的产生不足也与抑郁症的形成相关。  
3 神经内分泌假说 
通常情况下，抑郁症患者大都会出现神经内分泌功能异常现象。与抑郁症相



















负反馈调节通路，减少 CRH 与 CRF 的释放量。抑郁症患者的 HPA 轴通常处于
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